The early Universe had a chemical composition consisting of hydrogen, helium and traces of lithium 1 , almost all other elements were created in stars and supernovae. The mass fraction, Z, of elements more massive than helium, is called "metallicity". A number of very metalpoor stars have been found 2, 3 
Istituto Nazionale di Astrofisica, Osservatorio Astrofisico di Arcetri, Largo E. Fermi 5, 50125 Firenze, Italy 8 Istituto Nazionale di Astrofisica, Osservatorio Astronomico di Trieste, Via Tiepolo 11, 34143 Trieste, Italy 9 
Université de NiceSophia Antipolis, Observatoire de la Côte d'Azur, CNRS, Laboratoire Cassiopée, bd de l'Observatoire, 06300 Nice, France
The early Universe had a chemical composition consisting of hydrogen, helium and traces of lithium 1 , almost all other elements were created in stars and supernovae. The mass fraction, Z, of elements more massive than helium, is called "metallicity". A number of very metalpoor stars have been found 2, 3 , some of which, while having a low iron abundance, are rich in carbon, nitrogen and oxygen 4, 5, 6 . For theoretical reasons 7, 8 and because of an observed absence of stars with metallicities lower than Z=1.5×10 5 , it has been suggested that low mass stars (M‹0.8M ⊙ , the ones that survive to the present day) cannot form until the interstellar medium has been enriched above a critical value, estimated to lie in the range 1.5×10 8 ≤Z≤1.5×10 6[8] , although competing and a chemical pattern typical of classical extremely metal poor stars 2, 3 , meaning without the enrichment of carbon, nitrogen and oxygen. This shows that lowmass stars can be formed at very low metallicity. Lithium is not detected, suggesting a low metallicity extension of the previously observed trend in lithium depletion 11 . Lithium depletion implies that the stellar material must have experienced temperatures above two million K in its history, which points to rather particular formation condition or internal mixing process, for low Z stars. , we have D≤4.4. Our measurement cannot rule out the above mentioned theoretical scenario 7, 16 , but it strongly supports the idea that, at least in some cases, low mass stars can also form at lower carbon and oxygen abundances than the current estimates for the critical values.
The complete absence of the lithium resonance doublet at 670.7 nm is remarkable. In fact most of the "warm" metalpoor dwarf stars display a constant abundance of lithium, the so called Spite plateau 11, 17 . From the signaltonoise ratio in the UVES spectrum of SDSS J102915+172927, we derive an upperlimit for the Li abundance A(Li)<1.1 (at 5 ). In Fig. 2 σ we show the Spite plateau as a function of the carbon abundance, as well as a function of the iron abundance, which we use in turn as a proxy of the metallicity Z. The sample of stars is composed of stars with a normal carbon abundance 3, 18, 19, 20 and the carbonrich, ironpoor subgiant HE 13272326 4 . The picture emerging from the two panels shows the same 23 , an interpretation that has been reinforced by the discovery that these stars are also depleted in beryllium 24 .
Stars similar to SDSS J102915+172927 are probably not so rare. Only 30% of the whole SDSS survey area was accessible to our VLT observations. We identified 2899 potentially extreme stars with metallicity less than Z ≤1.1×10 5 in Data Release 7 25 . Among those observable with the VLT we performed a subjective selection of the most promising candidates of which we observed six in our XShooter programme resulting in one detection. Depending on the subjective bias we attribute to the last selection step, we expect 5 to 50 stars of similar or even lower metallicity than SDSS J102915+172927 to be found among the candidates accessible from the VLT, and many more in the whole SDSS sample. Table 1 The abundances of SDSS J102915+172927 as derived from our UVES spectra.
The last column provides the adopted Solar abundances on the scale A(X)=log 10 These synthetic spectra were used to perform lineprofile fitting for all the measurable features.
The 3D corrections were computed using a 3D model atmosphere from the CIFIST grid 28 with Teff = 5850 K, log g = 4.0, and metallicity 2.7 ×10
5
. We were able to measure the abundances of only some alpha elements (Mg, Ca, Si, Ti) and two iron peak elements (Fe and Ni). The derived iron abundance is [Fe/H]=4.99 (see Table 1 , the 3Dcorrected abundances should be used, the 1D abundances are given for reference only). The alphaelements are slightly Unfortunately no measurement of oxygen is possible in the available spectral range neither from atomic nor from molecular lines, but there is no reason to suspect that a star not enhanced in Mg, C, and N, should be overabundant in oxygen. Ref. [3, 18] , the upper limit for HE 13272326 is from Ref. [4] . The Li measurements for the binary system CS 2287632 are from Ref. [19] the upper limits for the three well known Li depleted dwarfs, G12269, G1398 and G18626 are from Ref. [20] . For these three latter stars, as well as for CS 2287632 we have no measurement of the C abundances, we therefore assumed that C scales with iron as in the rest of the sample 3 . The precise placement of these stars along the abscissa in this diagram is of no consequence for the present discussion.
